Osteoblasts support megakaryopoiesis through production of interleukin-9.
Severe thrombocytopenia is a significant challenge in patients undergoing myelosuppressive chemotherapy for malignancies. Understanding the biology of platelet-producing megakaryocytes development in the bone marrow microenvironment may facilitate the development of novel therapies to stimulate platelet production and prevent thrombocytopenia. We report here that osteoblasts supported megakaryopoiesis by secreting interleukin-9 (IL-9), which stimulated IL-9 receptor (IL-9R)/Stat3 signaling in promoting megakaryopoiesis. IL-9 production in osteoblasts was negatively regulated by the mechanistic target of rapamycin complex 1 (mTORC1) signaling in a NF-κB-dependent manner. Constitutive activation of mTORC1 inhibited IL-9 production in osteoblasts and suppressed megakaryocytic cells expansion, whereas mTORC1 inactivation increased IL-9 production and enhanced megakaryocyte and platelet numbers in mice. In mouse models, we showed that IL-9 administration stimulated megakaryopoiesis, whereas neutralizing endogenous IL-9 or IL-9R depletion inhibited the process. Importantly, we found that low doses of IL-9 efficiently prevented chemotherapy-induced thrombocytopenia (CIT) and accelerated platelet recovery after CIT. These data indicate that IL-9 is an essential regulator of megakaryopoiesis and a promising therapeutic agent for treatment of thrombocytopenia such as CIT.